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Factors associated with low birthweight in term pregnancies: a 
matched case–control study from rural Pakistan
Muhammad A. Habib 1,2, Camille R. Greenow 3, Shabina Ariff 2, Sajid Soofi 2, Abid Hussain 2, Qamar Junejo 2, Amjad 
Hussain 2, Fariha Shaheen 2 and Kirsten I. Black 1
Facteurs associés à une insuffisance pondérale à la naissance dans les cas de grossesses à terme : étude cas-
témoins appariés au Pakistan rural
RÉSUMÉ L’insuffisance pondérale à la naissance demeure un problème de santé publique significatif au Pakistan, et une 
compréhension approfondie des facteurs associés à ce problème est requise. Nous avons conduit une étude cas-témoins 
appariés en hôpital afin d’identifier les facteurs de risque associés à l’insuffisance pondérale à la naissance dans un district 
rural du Pakistan. Il est apparu que l'analphabétisme (OR ajusté : 2,68 ; IC de 95 % : 1,59-4,38), la nulliparité (OR ajusté : 1,82  ; 
IC de 95 % : 1,26-2,44), les antécédents de fausse couche ou d’avortement (OR ajusté : 1,22; IC de 95 % : 1,06-2,35), le fait 
d’avoir eu moins de deux visites de soins prénatals au cours de la dernière grossesse, (OR ajusté : 2,43 ; IC de 95 % : 1,34-2,88), 
de n’avoir recherché des soins prénatals qu’au troisième trimestre (OR ajusté : 3,62 ; IC de 95 % : 2,14-5,03), de ne pas avoir 
bénéficié d’une supplémentation en fer et en acide folique pendant la dernière grossesse (OR ajusté : 2,72 ; IC de 95 % : 
1,75-3,17), d’avoir souffert d’hypertension durant la dernière grossesse (OR ajusté : 1,42 ; IC de 95 % : 1,13-2,20), d’anémie (OR 
ajusté : 2,67; IC de 95 % : 1,65-5,24) et d’avoir un poids post-partum de moins de 45 kg (OR ajusté : 3,30 ; IC de 95 % : 1,97-4,52) 
étaient significativement associés à des risques accrus d’avoir un bébé souffrant d'une insuffisance pondérale à la naisance. 
La présente étude a identifié les facteurs de risque modifiables nécessitant un engagement immédiat des autorités sanitaires.
ــة يف  ــق الريفي ــن املناط ــة م ــة مقارن ــة ضابط ــة حال ــل: دراس ــل املكتم ــد يف احلم ــاض وزن املوالي ــة بانخف ــل املرتبط العوام
ــتان باكس
حممد عاطف حبيب، كميل رينز كرينوو، شبينة عارف، ساجد صويف،عابد حسني، قمر جونجو، أجمد حسني، فرحيه شاهني، كرستن بالك
اخلالصـة :ال يـزال انخفـاض الـوزن عنـد الـوالدة مشـكلة صحيـة عامـة كبـرة يف باكسـتان، ويلـزم التوصـل إىل فهـم أعمـق للعوامـل املرتبطـة 
ــاض  ــة بانخف ــر املرتبط ــل اخلط ــد عوام ــفيات لتحدي ــة يف املستش ــة مقارن ــة ضابط ــة حال ــا دراس ــد أجرين ــوالدة. وق ــد ال ــوزن عن ــاض ال بانخف
ـل ـدام احلم ـة )AOR: 2.68, %95 CI: 1.59 – 4.38(، وانع ـراءة والكتاب ـام بالق ـا أن اإلمل ـنّي لن ـتان. وتب ـة يف باكس ـة ريفي ـوالدة يف منطق ـد ال ـوزن عن  ال
(AOR: 1.82, %95 CI: 1.26 – 2.44)، والتعـرض لسـقوط احلمل/اإلجهـاض يف السـابق (AOR: 1.22, %95 CI: 1.06 – 2.35)، وإجـراء أكثـر مـن زيارتـني 
لرعايـة مـا قبـل الوضـع خـالل احلمـل األخـر (AOR: 2.43, %95 CI: 1.34 – 2.88)، والسـعي للحصـول عـى الرعايـة مـا قبـل الوضـع خـالل الثلـث 
 AOR: 2.72, %95 CI:) وعـدم اسـتخدام محـض الفوليـك احلديـدي خـالل احلمـل األخـر ،(AOR: 3.62, %95 CI: 2.14 – 5.03) الثالـث مـن احلمـل
 AOR: 2.67, %95 CI:) واإلصابـة بفقـر الـدم ،(AOR: 1.42, %95 CI: 1.13 – 2.20) 3.17 – 1.75)، واإلصابـة بارتفـاع ضغـط الـدم خـالل احلمـل األخـر
ـد احتـاالت  ـة بتزاي 5.24 – 1.65) ووصـول الـوزن بعـد الـوالدة إىل أقـل مـن 45 كغـم (AOR: 3.30, %95 CI: 1.97 – 4.52)، يرتبـط ارتباطـًا ذا دالل
د دراسـتنا عوامـل اخلطـر القابلـة للتعديـل والتـي تتطلـب التزامـًا فوريـًا مـن السـلطات الصحية. إنجـاب طفـل وزنـه منخفـض عنـد الـوالدة. وحتـدِّ
ABSTRACT Low birthweight (LBW) remains a significant public health problem in Pakistan and further understanding of 
factors associated with LBW is required. We conducted a hospital-based matched case control study to identify risk factors 
associated with LBW in a rural district of Pakistan. We found that illiteracy (AOR: 2.68; 95% CI: 1.59 - 4.38), nulliparity 
(AOR: 1.82; 95% CI: 1.26-2.44), having a previous miscarriage/abortion (AOR: 1.22; 95% CI: 1.06-2.35), having < 2 antenatal 
care (ANC) visits during last pregnancy (AOR: 2.43; 95% CI: 1.34-2.88), seeking ANC in third trimester (AOR: 3.62; 95% CI : 
2.14-5.03), non-use of iron folic acid during last pregnancy (AOR: 2.72; 95% CI: 1.75-3.17), having hypertension during last 
pregnancy (AOR: 1.42; 95% CI: 1.13-2.20), being anemic (AOR: 2.67; 95% CI: 1.65-5.24) and having postpartum weight of 
<45 kg (AOR: 3.30; 95% CI : 1.97-4.52) were significantly associated with an increased odds of having a LBW baby. Our 
study identifies modifiable risk factors requiring immediate commitment from the health authorities.
https://doi.org/10.26719/2017.23.11.754
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Introduction
Low birthweight (LBW) is defined as 
< 2500 g (1) and remains a significant 
public health problem in developing 
countries like Pakistan (2,3). The preva-
lence of LBW is estimated to be 16% 
worldwide, 19% in the least developed 
and developing countries, and 7% in 
developed countries (4). LBW is well 
documented as a leading cause of neo-
natal morbidity and mortality and the 
long-term consequences include nutri-
tional and developmental deficiencies 
(5,6). LBW may result from preterm 
birth or intrauterine growth restriction 
(1). In developing countries in Asia 
intrauterine growth restriction is the 
main cause (2,3) and is influenced by 
socioeconomic and maternal factors 
before and during pregnancy (7).
Pakistan has one of the highest glob-
al burdens of LBW, ranging from 19% 
in urban areas to 32% in rural areas (8). 
These high rates contribute towards 
both the high neonatal mortality and 
the high stunting rates in children aged 
< 5 years, which are estimated to be 
58 per 1000 live births (8) and 44% 
(9), respectively. LBW due to its ad-
verse health consequences played a key 
role in hindering Pakistan’s progress 
towards achievement of the Millen-
nium Development Goal 4 (10) and 
is likely to affect its ability to achieve 
the Sustainable Development Goals re-
lated to health and nutrition. In Pakistan 
the data on risk factors associated with 
LBW in term babies are scarce, espe-
cially for rural settings. The few studies 
that have been conducted were either 
limited to urban settings or used cross-
sectional data (11–13).
Given that LBW exerts such a high 
burden of morbidity and mortality fur-
ther understanding of the associated 
risk factors is required. The aims of this 
study were (1) to identify risk factors 
associated with LBW in term babies in 
a rural district of Pakistan; and (2) to in-
form the development of interventions 
aimed at modifying behaviour and 
other risk factors for LBW.
Methods
Study design and site
This study was a retrospective, hospital-
based, matched case–control study in a 
rural district of Pakistan. The data were 
collected between August 2014 and 
September 2015 from a secondary care 
hospital (known as THQ KN Shah) lo-
cated in Taluka (subdistrict) KN Shah 
of Dadu; a rural district in Sindh Prov-
ince. This is a 20-bed public hospital 
with an average of 200 births per month. 
The hospital has a catchment area of 
~150 000 people. The usual length of 
stay for women at the hospital is about 1 
day postpartum.
Sample size
We determined the sample size using 
the proportion difference approach 
assuming a confidence level of 95%, 
power of 80%, case to control ration of 
1: 1, detectable odds ratio (OR) of 1.5 
and 20% exposure in the control group. 
A total sample size of 950 (475 cases 
and 475 controls) was achieved.
Cases and controls
We defined cases as the mothers deliv-
ering a live-born singleton baby at term 
with birthweight < 2500 g and controls 
as mothers delivering live-born single-
ton term baby weighing 2500–4000 g. 
We excluded babies weighing > 4000 
g, those with congenital anomalies, 
multiple births and preterm births. We 
matched the cases and controls on the 
basis of neonatal sex and maternal age 
on the same day when cases were identi-
fied. In the event that there were > 2 eli-
gible controls, 1 was selected randomly.
Data collection
We used a structured and pretested 
data collection form that was trans-
lated into the local language. The data 
collection from eligible mothers was 
completed within 24 hours of birth. 
The data collection form had sections 
on sociodemographic status and 
medical and reproductive history of 
the women. Some data were extracted 
from the antenatal care (ANC) cards 
and transcribed onto the data collection 
form. After completion of the data col-
lection form, the female medical officer 
also documented women’s postpartum 
weight with the use of Seca weighing 
scales. For each woman, 3 readings were 
taken and the mean weight in kilograms 
was recorded . The female medical of-
ficer also recorded the weight of the 
neonates soon after birth using Tanita 
1584 electronic baby weighing scales. 
After 3 readings the mean weight in 
grams was recorded.
Explanatory variables
The explanatory variables comprised 
sociodemographic and maternal 
variables (Table 1). The sociodemo-
graphic variables included address of 
residence and socio-economic status; 
the latter derived from household as-
sets and utilities score using standard 
demographic health survey questions. 
The wealth quintiles were divided into 
five categories (poorest, poorer, middle, 
richer and richest). For maternal factors, 
we collected data on age, education, 
past reproductive history and informa-
tion related to the last pregnancy. We 
recorded age in years, categorized as 
< 20, 20–30 and > 30. For maternal 
education we collected information on 
number of years of completed schooling 
and categorized as illiterate (no formal 
education), primary or less (1–5 years), 
middle (6–8 years), matric (9–10 
years) and intermediate and above (> 
10 years). We collected information on 
parity, defined as the number of previ-
ous births and categorized as nullipa-
rous (0), primiparous (1), multiparous 
(2–4), grand multiparous (≥ 5).
We also collected information on 
the history of miscarriage, abortion and 
stillbirth. We sought information about 
the last pregnancy around the number 
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and timing of the ANC visits; the latter 
grouped into the following categories 
< 2, 2–4 and > 4 visits. The timing of 
the first ANC visit was documented 
as having occurs in the 1st, 2nd or 3rd 
trimester. We also collected the data on 
the use of iron and folic acid supplemen-
tation, calcium supplementation, any 
history of hypertension and any history 
of diabetes. The haemoglobin status 
of the women measured at 1st ANC 
encounter was also recorded as either 
anaemic (<110 g/dL) or nonanaemic 
(≥ 110 g/dL). We also measured the 
postpartum weight of the women, using 
as proxy for maternal body mass index 
(BMI) and categorized weight as < 45, 
45–55 and > 55 kg.
Data management and 
statistical analysis
The female medical officer checked the 
questionnaires for completeness and 
consistency and coded them before 
data entry. The Data Management Unit 
of Aga Khan University, Karachi, Paki-
stan, entered the data on predesigned 
data entry screens on Visual Fox Pro 
software. All data were analysed using 
SPSS version 19 and conditional lo-
gistic regression was used for analysis. 
Crude and adjusted ORs were used 
to investigate the factors affecting the 
incidence of LBW, by bivariate and 
multiple logistic regression, respectively. 
We used bivariate analysis to explore 
the associations between independent 
variables and LBW, and calculated the 
crude ORs and confidence intervals 
(CIs) were calculated. The χ2 test was 
used to test possible bivariate asso-
ciations between independent variables 
and LBW. Variables significant at P < 
0.25 were considered for inclusion in 
the multivariate model. Based on the bi-
variate analysis and a priori information, 
a multiple logistic regression model was 
constructed to examine the relationship 
between variables and LBW. Independ-
ent associations between variables were 
characterized by adjusted ORs and 95% 
CIs and variables with P < 0.05 were 
considered statistically significant.
Ethical clearance
The Ethics Review Committee of Aga 
Khan University granted approval for 
the study. The female medical officer 
explained the study and obtained verbal 
consent from all participants. The confi-
dentiality of all participants was ensured.
Results
A total of 950 mothers, comprising 475 
cases and 475 controls, were included 
in the study. There were no significant 
differences in the socioeconomic char-
acteristics or maternal age distribution 
Table 1 Description of variables
Variables Description
Socioeconomic status of the household Measured as quintiles of a linear index derived from household assets and 
utilities score; wealth quintiles were divided into 5 (poorest, poorer, middle, 
richer and richest)
Maternal age Categorized as < 20, 20–30 and > 30 yr
Maternal education Years of education completed and categorized as illiterate (no formal 
education), primary or less (1–5), middle (6–8), matric (9–10) and intermediate 
and above (> 10)
Parity Number of previous births and categorized as nulliparous (0), primiparous (1), 
multiparous (2–4), grand multiparous (≥ 5)
History of miscarriage/abortion History of miscarriage (involuntary loss) or abortion (voluntary loss) and 
characterized as 1 for Yes and 2 for No
History of stillbirth History of stillbirth (birth to a child that showed no signs of life) and 
categorized as 1 for Yes and 2 for No
Number of ANC visits Number of ANC visits during last pregnancy and categorized as < 2, 2 or 3, and 
≥ 4
Time when ANC was sought Time of pregnancy when 1st ANC was sought and categorized as 1 for 3rd, 2 for 
2nd and 3 for 1st trimester
Iron folic acid supplementation Iron folic acid supplementation during pregnancy and categorized as 1 for Yes 
and 2 for No
Calcium supplementation Calcium supplementation during pregnancy and categorized as 1 for Yes and 2 
for No
History of hypertension during pregnancy Hypertension during pregnancy and categorized as 1 for Yes and 2 for No
History of gestational diabetes Diabetes during pregnancy and categorized as 1 for Yes and 2 for No
Anaemia during pregnancy Haemoglobin concentration < 110 g/L in whole blood
Postpartum maternal weight Categorized as < 45, 45–55 and > 55 kg.
ANC = antenatal care.
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between the cases and controls (Table 
2). However, there were differences in 
literacy levels, parity, and history of abor-
tion or miscarriage and stillbirth. Cases 
were less likely to have attended > 4 an-
tenatal visits (17.9 vs 25.9) and to have 
presented later in pregnancy (23.8% 
vs 15.6%). The use of calcium supple-
mentation during the last pregnancy 
was low (14.8% and 13.9%) among the 
cases and controls, respectively. The use 
of iron and folic acid supplementation 
was higher in the controls (46.4%) com-
pared to cases (25.7%). Anaemia status 
based on low haemoglobin concentra-
tion (< 110 g/L) showed that 68.3% 
of the cases were anaemic compared to 
42.8% of the controls. About half of the 
cases (52.6%) and 37.2% of the controls 
had a postpartum weight < 45 kg. 
Univariate analysis was performed 
to determine the association between 
maternal risk factors and LBW (Table 
3). The analysis revealed that illiteracy 
(OR 2.9, 95% CI 1.74–4.88), nulliparity 
(OR 1.77, 95% CI 1.19–2.63), previ-
ous miscarriage or abortion (OR 1.15, 
95% CI 1.14–2.28), < 2 ANC visits dur-
ing last pregnancy (OR 2.06, 95% CI 
1.45–2.92), seeking ANC in the 3rd tri-
mester during last pregnancy (OR 3.57, 
95% CI 2.49–5.12), non-use of iron 
and folic acid in last pregnancy (OR 
2.51, 95% CI 1.91–3.30), hypertension 
during last pregnancy (OR 1.72, 95% 
CI 1.22–2.42), anaemia (OR 3.28, 95% 
CI 1.80–5.97) and postpartum weight 
< 45 kg (OR 3.02, 95% CI 2.0–4.57) 
were significantly associated with an 
increased risk of having an LBW infant. 
In multivariable analysis all these 
factors remained significant (Ta-
ble 4). Illiteracy (AOR 2.68, 95% CI 
1.59–4.38), nulliparity (AOR 1.82, 
95% CI 1.26–2.44), previous miscar-
riage or abortion (AOR 1.22, 95% CI 
1.06–2.35), < 2 ANC visits during last 
pregnancy (AOR 2.43 95% CI 1.35 – 
2.88), seeking ANC in third trimester 
during last pregnancy (AOR 3.62, 95% 
CI 2.14–5.03), non-use of iron and folic 
acid in last pregnancy (AOR 2.72, 95% 
CI 1.75–3.17), hypertension during 
last pregnancy (AOR 1.42, 95% CI 
1.13–2.20), anaemia (AOR 2.67, 95% 
CI 1.65–5.24) and postpartum weight 
< 45 kg (AOR 3.30, 95% CI 1.97–4.52) 
were significantly associated with an 
increased risk of having an LBW infant 
(Table 2).
Discussion
This study identified a range of modifi-
able factors related to LBW in term 
babies in a rural region of Pakistan. 
These factors included illiteracy, nulli-
parity, previous miscarriage or abortion, 
number and timing of ANC visits, lack 
of iron and folic acid supplementation 
during pregnancy, presence of hyper-
tension or anaemia during pregnancy 
and postpartum maternal weight < 45 
kg.
Previous research has documented 
that educated women are less likely to 
have an LBW baby and maternal educa-
tion has a 33% protective effect against 
LBW (14). This has been observed in 
similar low-resource settings such as 
Nepal (15) and Bangladesh (16), and 
in a previous study from Pakistan (17). 
We also found that illiteracy was associ-
ated with LBW delivery, which is likely 
related to reduced service utilization 
and less knowledge of positive health 
behaviour (18). Improving attendance 
and access to education by young girls 
will address this issue, although any ef-
fect will require a long lead time and 
long-term investment that ensures 
maximum enrolment and continuation 
of the girls in school. Increasing health 
literacy among illiterate women is com-
plex and requires additional resources 
directed toward individual counselling 
(18).
We found that nulliparous mothers 
were more likely to deliver LBW babies 
compared to multiparous women. This 
finding is in agreement with previous 
meta-analyses (19) showing that nul-
liparous women are consistently more 
likely to have LBW babies compared to 
their multiparous and grand multipa-
rous counterparts. Several hypotheses 
have been put forward to explain this 
association, including the biological 
immaturity of young mothers and ma-
ternal–fetal competition for nutrients in 
women still trying to achieve their own 
growth potential (20,21). Recent esti-
mates by the United Nations Children’s 
Fund (UNICEF) revealed that 21% of 
the girls in Pakistan are married before 
the age of 18 years (22). Throughout 
the country this has changed from 16 
years in 1960 to 22 years in 2015 (23) 
but the mean age for marriage in rural 
areas remains around 16–18 years (8). 
Primary reasons for this early age of 
marriage in Pakistan are connected with 
tradition, social and gender inequality 
and lack of awareness of the harmful im-
pact of early marriages (24). Pakistan’s 
Child Marriage Restraint Act 1929 sets 
the legal age for marriage to 16 years for 
women and 18 years for men. While 
preliminary efforts are being made to in-
crease the minimum age for women to 
18 years, this has not yet been enacted 
(25). Greater political will and public 
education are required to address the 
issue of early marriage and childbearing, 
along with greater access to modern 
methods of contraception.
In our study, a previous history of 
abortion or miscarriage was significantly 
associated with increased odds of deliv-
ering LBW infants. This was in agree-
ment with previous studies (26,27) and 
a systematic review (28) that showed a 
significant relationship between miscar-
riage and abortion and LBW; the risk of 
LBW appears to increase with increas-
ing number of previous abortions (29). 
The underlying biological mechanisms 
responsible for this association may be 
cervical insufficiency as a result of dam-
age caused by stretching of the cervical 
canal through dilatation and curettage, 
and cervical and uterine adhesions as 
a result of post abortion complications 
(30,31). Also, miscarriages can lead 
to cervical incompetence and uterine 
EMHJ • Vol. 23 No. 11 • 2017 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale
758
Table 2 Sociodemographic and maternal characteristics of cases and controls (n = 950)
Variables Cases (n) % Controls (n) %
Socioeconomic status of the household
1 Poorest 80 16.8 78 16.4
2 Poorer 101 21.3 106 22.4
3 Middle 94 20 96 20.3
4 Richer 104 21.9 97 20.5
5 Richest 95 19.9 97 20.4
Maternal age, yr
< 20 114 24 114 24
20–30 242 50.9 242 50.9
> 30 119 25.1 119 25.1
Maternal education (years of schooling)
Illiterate 297 62.5 208 43.8
Primary or less (1–5) 77 16.2 89 18.7
Middle (6–8) 41 8.6 79 16.6
Matric (9–10) 35 7.4 48 10.2
Intermediate and above (>10) 25 5.3 51 10.7
Parity
Nulliparous 73 15.3 50 10.5
Primiparous 136 28.6 103 21.6
Multiparous 266 56.1 323 67.9
History of miscarriage/abortion
Yes 72 15.2 49 10.4
No 403 84.2 426 89.6
History of stillbirth
Yes 31 6.6 18 3.1
No 93.4 444 457 96.9
Number of ANC visits
< 2 210 44.3 149 31.4
2–4 181 38.2 203 42.7
> 4 84 17.5 123 25.9
Time when ANC was sought
3rd trimester 180 37.8 74 15.6
2nd trimester 182 38.4 240 50.5
1st trimester 113 23.8 166 34.9
Iron folic acid supplementation
No 353 74.3 256 53.6
Yes 122 25.7 219 46.4
Calcium supplementation
No 405 85.2 409 86.1
Yes 70 14.8 66 13.9
History of hypertension during pregnancy
Yes 102 21.4 65 13.7
No 373 78.6 410 86.3
History of gestational diabetes
Yes 27 5.6 25 5.2
No 448 94.4 450 94.8
Anaemia during pregnancy, haemoglobin
Anaemia < 110 g/dL 324 68.3 203 42.8
Normal ≥ 110 g/dL 151 31.7 272 57.2
Postpartum maternal weight, kg
< 45 250 52.6 177 37.2
45–55 183 38.5 208 43.8
> 55 42 8.9 90 19.0
ANC = antenatal care.
 املجلد الثالث والعرشوناملجلة الصحية لرشق املتوسط
العدد احلادي عرش
759
Table 3 Crude OR and 95% CI for factors associated with LBW in rural Sindh, Pakistan, 2014–2015
Variables OR 95% CI P
Socioeconomic status of the household
1 Poorest 0.89 0.59–1.33 0.585
2 Poorer 1.04 0.72–1.50 0.829
3 Middle 0.97 0.67–1.42 0.885
4 Richer 0.82 0.56–1.20 0.311
5 Richest Ref
Maternal education (years of schooling)
Illiterate 2.91 1.74–4.88 0.0001
Primary or less (1–5) 1.76 1.01–3.11 0.048
Middle (6–8) 1.05 0.57–1.94 0.854
Matric (9–10) 1.48 0.77–2.84 0.229
Intermediate and above (> 10) Ref
Parity
Nulliparous 1.77 1.19–2.63 0.0045
Primiparous 1.60 1.18–2.17 0.0023
Multiparous Ref
History of miscarriage/abortion
Yes 1.55 1.14–2.28 0.024
No Ref
History of stillbirth
Yes 1.77 0.97–3.21 0.0595
No Ref
Number of ANC visits
< 2 2.06 1.45–2.92 < 0.0001
2–4 1.3 0.92–1.83 0.126
> 4 Ref
Time when ANC was sought
3rd trimester 3.57 2.49–5.12 0.001
2nd trimester 1.13 0.83–1.54 0.411
1st trimester Ref
Iron folic acid supplementation
No 2.51 1.91–3.30 0.0001
Yes Ref
Calcium supplementation
No 0.93 0.64–1.34 0.71
Yes Ref
History of hypertension during pregnancy
Yes 1.72 1.22–2.42 0.0017
No Ref
History of gestational diabetes
Yes 1.08 0.62–1.89 0.775
No Ref
Anaemia during pregnancy, haemoglobin
Anaemia < 110 g/L 3.28 1.80–5.97 0.0001
Normal ≥ 110 g/dL Ref
Postpartum maternal weight, kg
< 45 3.02 2.00–4.57 < 0.0001
45–55 1.88 1.24–2.85 0.0029
> 55 Ref
ANC = antenatal care; CI = confidence interval; OR = odds ratio; Ref = reference group.
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abnormalities resulting in intrauterine 
growth restriction, which subsequently 
causes LBW (32). In Pakistan the 
burden of abortion and miscarriage is 
high, which was reported as 12% and 
1.7%, respectively, in the recent Paki-
stan Demographic and Health Survey 
(PDHS) (8). Another study conducted 
in 2014 estimated that annually about 
2.25 million abortions are conducted in 
Pakistan leading to a national abortion 
rate of 50 per 1000 women (15–49 
years) (33). Averting miscarriages and 
abortions requires extra vigilance during 
ANC and greater access to more reliable 
contraceptive methods. However, the 
prevalence of using the most effective 
methods, including intrauterine devices 
and implants, is only 3% in Pakistan (8), 
which is well below the neighbouring 
countries. 
Adequate and timely antenatal care 
is of paramount importance for preg-
nant women and improves pregnancy 
outcomes. Studies consistent with our 
findings from similar settings to Paki-
stan have demonstrated an increased 
risk of delivering an LBW baby with 
delayed initiation of ANC, with reduced 
ANC visits and with inadequate service 
provision during ANC (34–36). We 
reported similar results and showed 
Table 4 AOR and 95% CI for factors associated with LBW in rural Sindh, Pakistan, 2014–2015
Variables AOR 95% CI P
Maternal education (years of schooling)
Illiterate 2.68 1.59–4.38 0.0001
Primary or less (1–5) 1.70 1.09–2.97 0.037
Middle (6–8) 1.02 0.54–1.98 0.882
Matric (9–10) 1.36 0.68–2.56 0.310
Intermediate and above (>10) Ref
Parity
Nulliparous 1.82 1.26–2.44 0.0022
Primiparous 1.42 1.10–1.99 0.0017
Multiparous Ref
History of miscarriage/abortion
Yes 1.22 1.06–2.35 0.035
No Ref
Number of ANC visits
< 2 2.43 1.34–2.88 0.0001
2–4 1.52 1.21–2.76 0.0001
> 4 Ref – –
Time when first ANC was sought
3rd trimester 3.62 2.14–5.03 0.001
2nd trimester 1.21 0.81–1.51 0.490
1st trimester Ref – –
Iron folic acid supplementation
No 2.72 1.75–3.17 0.0001
Yes Ref – –
History of hypertension during pregnancy
Yes 1.42 1.13–2.20 0.023
No Ref – –
Anaemia during pregnancy, haemoglobin
Anaemia < 110 g/L 2.67 1.65–5.24 0.0001
Normal ≥ 110 g/dL Ref – –
Postpartum maternal weight, kg
< 45 3.30 1.97–4.52 0.0001
45–55 1.76 1.17–2.91 0.0125
> 55 Ref – –
ANC = antenatal care; CI = confidence interval; OR = odds ratio; Ref = reference group.
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that the odds of delivering an LBW baby 
were greater in women who had fewer 
than the recommended minimum 4 
ANC visits and started ANC late in their 
pregnancy. The recent PDHS showed 
that 37% of pregnant women had ≥ 4 
ANC visits with a median 3.7 months 
duration of pregnancy at first ANC en-
counter. However in rural areas only 
26% had ≥ 4 ANC visits and the median 
gestation at booking was 4.3 months 
(8). Given this and the acknowledged 
importance of ANC it is reasonable to 
call for reforms to the maternal neo-
natal and child health policy to ensure 
that ANC is delivered to all pregnant 
women as per the WHO guidance and 
recommendations.
Studies have demonstrated that 
non-use of iron supplements and ma-
ternal anaemia during pregnancy have 
a negative effect on birthweight (37, 
38). In our study, maternal anaemia 
and non-use of iron supplementation 
during pregnancy were independently 
significantly associated with increased 
risk of LBW. A seminal study con-
ducted in 2001 explored the potential 
mechanisms of the association between 
anaemia and LBW and concluded that 
anaemia can induce maternal and fetal 
stress, which stimulates the release of 
corticotropin releasing hormone. In 
turn, this increases fetal cortisol pro-
duction, which consequently inhibits 
longitudinal growth of the fetus (39). 
Pakistan has a high anaemia burden and 
use of iron supplementation among 
pregnant women is alarmingly low 
(45%) (8). To reduce the burden of 
anaemia among women, efforts should 
be made to increase the use of iron and 
folic acid supplementation, and the best 
strategies are iron supplementation and 
food fortification (40).
In our study postpartum weight < 
45 kg was significantly associated with 
increased odds of having an LBW baby. 
We used postpartum weight to assess 
the status of maternal undernutrition 
and used it as a proxy for maternal BMI. 
Previous studies have also demonstrat-
ed the association between maternal 
underweight and LBW (41,42). This 
results from the fact that underweight 
mothers tend to have gross nutritional 
deficiencies and lower placental weight 
that lead to insufficiency (42,43). Re-
cent population-based surveys in Pa-
kistan (PDHS in 2013 and National 
Nutrition Survey in 2011) revealed that 
the prevalence of underweight (BMI 
< 18.5) in Pakistani women was 14 
and 18%, respectively (8,9). This is a 
high burden that requires immediate 
attention and interventions for mothers, 
such as nutritional counselling and food 
supplementation during pregnancy for 
improved neonatal outcomes.
Similarly, hypertension was sig-
nificantly associated with LBW in our 
study, which is supported by previous 
research (44,45). It is believed that hy-
pertension causes a decrease in utero-
placental blood flow, which results in 
LBW and other complications (46). 
Data from Pakistan have reported a 
15% frequency of hypertensive disor-
ders during pregnancy (47). Therefore, 
early detection and management of ges-
tational hypertension is imperative. To 
achieve this target in Pakistan, first-line 
healthcare workers should be trained 
and encouraged to manage hyperten-
sion in community settings using the 
WHO recommended guidelines (48).
We used a matched case–control 
design to explore the risk factors for 
LBW, which was an acceptable design 
for an analytical risk factor study. How-
ever our study had some limitations. 
First, we used the postpartum maternal 
weight as a proxy indicator for maternal 
BMI so our finding of the association be-
tween maternal underweight and LBW 
should be viewed with caution. Second, 
this study was carried out in a rural hos-
pital of Sindh Province, therefore, the 
findings cannot be generalized to the 
whole country. Third, the retrospective 
nature and use of hospital records might 
have introduced recall bias.
In conclusion, we identified impor-
tant risk factors associated with LBW, 
which are all modifiable with little in-
vestment and commitment. Therefore, 
a holistic approach is required from gov-
ernment institutions, nongovernmental 
organizations and civil society to en-
sure: proper education and counselling 
for women; legislation for the revised 
age of marriage; provision of timely and 
adequate ANC; universal coverage of 
iron and folic acid supplementation 
during pregnancy; and an improved 
family planning programme with long-
acting reversible contraceptives as key 
options.
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